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INTRODUCTION

'Please state your name and business address.

My name is Ross Sakuda and my business address is 820 Ward Avenue,
Honolulu, Hawaii.
By whom are you employed and in what capacity?
I am employed by Hawaiian Electric Company, Inc. (“HECO” or “Company™) as
the Director of the Generation Planning Division in the Power Supply Services
Department. My educational background and work experience are given in
HECO-400.
What will your testimony cover?
My testimony will cover the following:
1)  HECO?’s capacity situation
2)  test year fuel expense
3)  fuel expense (0il only)
4)  fuel-related expense
5)  generation efficiency factor (heat rate)
6) fuel inventory
OVERVIEW
What are the normalized 2007 test year estimates for the items in your area of
responsibility?

The normalized test year estimates in my area of responsibility are:

Test Year 2007 Units

1)  Fuel Expense 542,961,000 $
a) Fuel Expense (Oil) 536,833,000 $
b) Fuel-Related Expense 6,128,000 $



W

O© 00 3 O

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

HECO T-4
DOCKET NO. 2006-0386

PAGE 2 OF 48
2)  Fuel Price | See HECO-402
3)  Purchased Energy Forecast 3,372.7 GWh
4)  Efficiency Factor (Sales Heat Rate) 0.011226 MBtuw/kWh
, sales
5)  Fuel Inventory ‘ 52,706,000 $

The units of measure used above include barrels (“bbl”), which is equal to 42
gallons, gigawatt-hours (“GWh”), and millions of British thermal units per
kilowatt-hour (“MBtwkWh).

HECO’s CAPACITY SITUATION |

What is HECO’s forecast for sales in the test year?

As Mr. George Willoughby indicates in HECO T-2, the Company forecasts sales
to be 7,720,800 megawatt-hours (“MWh™) in the 2007 test year.

Does HECO forecast that sales will continue to grow beyond the test year?

Yes. HECO forecasts that both sales and peak demand will continue to grow in

future years. The following table summarizes HECO’s August 2006 sales and

peak forecast.
Sales reduced by Peak Demand reduced by
Future DSM (MWh) Future DSM (MW-net)

2007 7,720,800 1,287

2008 7,831,300 1,294

2009 7,921,300 1,310

2010 8,016,000 1,324

2011 8,069,200 1,333

(See HECO-WP-201 for the HECO August 2006 Sales and Peak Update and refer
to the table of Sales on page 15, and the table of net peaks on page 43.)

The peak forecast includes the peak reduction benefits of energy efficiency
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- demand-side management (“DSM”) programs and assumes that HECO will need

“to serve fhe standby loads of Chevron, Tesoro and Pearl Harbor.

How does HECO plan to meet consumers’ increasing need for electricity?

HECO plans to meet consumers’ increasing need for electricity through a

portfolio of energy solutions. This portfolio includes the following components:

1)

2)

3)

4)

5)
6)

Maintaining and improving the availability of HECO’s existing generation
as addressed by Mr. Dan Giovanni in HECO T-6.

Continuation of the existing energy efficiency DSM programs, with
substantial enhancements and modifications as addressed by Mr. Alan Hee
in HECO T-9. The impact of these programs is reflected in the sales and
peak data submitted by Mr. George Willoughby in HECO T-2.
Implementation of the residential direct load control program, approved in
Docket No. 03-0166, and the commercial and industrial direct load control
program, approved in Docket No. 03-0415, and proposed modifications to
these two load management programs, as addressed by Mr. Hee in HECO T-
9.

Installation of distributed generator (“DG”) units at HECO sites and
distributed standby generators (“DSG”) at customer sites, as addressed in
HECO T-6 by Mr. Giovanni.

Implementation of renewable energy projects.

Installation of a 113 MW simple cycle combustion turbine in 20009.

What progress has HECO made in the renewable energy area?

HECO’s efforts to acquire renewable energy were discussed extensively by Mr.

Arthur Seki in HECO T-5 and HECO RT-5 in Docket No. 05-0145 (Campbell

Industrial Park Generating Station). These efforts include the following;:
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e Wind Energy — Mr. Seki explained HECO’s significant efforts to install a

wind farm in the 25 to 50 MW range on a ridge above the Kahe Power Plant.
At community meetings held on July 19, 20 and 21, 2005, strong concerns
were expressed about the impact of the proposed wind farm on
archaeological and cultural sites in the area, as well as the potential loss of
panoramic views of the coastline. Further, while the City and County of
Honolulu expressed general support for wind energy as a resource, it
announced in September 2005 that it would not issue government permits for
the proposed Kahe wind farm based on community concerns. In light of this
opposition, HECO determined that it is not practical to proceed with the
Kahe wind farm, and is exploring other alternatives.

Biofuels — Mr. Seki described HECO’s substantial efforts in the biofuels
area. HECO has an active multi-year, multi-phase research and development
program to examine biofuels. HECO is willing to commit to using 100%
biofuel in its proposed Campbell Industrial Park combustion turbine
generating unit, as described in its Stipulation with the Division of Consumer
Advocacy, Exhibit A, “Position on Biofuels for the New Combustion
Turbine Unit”, filed on December 4, 2006 in Docket No. 05-0145.
Photovoltaic Systems — HECO will install photovoltaic (“PV”) systems at
HECO’s Ward Avenue facility. PV cells convert sunlight directly into
electricity. HECO plans to issue a request for proposal (“RFP”) in January
2007 to solar-energy companies to build, own and operate one or more PV
systems on the rooftop of the Archer Substation located at HECO’s Ward
Avenue facility. HECO would purchase the PV electricity and would have

an option to acquire the PV system after several years. Based on HECO’s
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preliminary assessment, PV systems totaling approximately 155 kilowatts of
direct current (kW) power output could be accommodated on the Archer
Substation rooftop. The project is planned to be in operation by December 1,
2007.

e Renewables from Independent Power Producers (“IPP”) — HECO will
evaluate proposals made by IPPs, such as a potential ocean thermal energy
conversion (“OTEC”) project off Kahe Point, as identified in the HECO,
HELCO and MECO Renewable Portfolio Standard Status Report filed with
the Commission on June 27, 2005.

In your 2005 Test Year Rate Case testimony and information responses, you
addressed HECO’s capacity situation, as reported in HECO’s 2004 and 2005
Adequacy of Supply Reports. Please provide an update as to the status of HECO’s
reserve margin shortfall situation.
In its 2006 AOS Report filed March 6, 2006, HECO indicated that it had sufficient
firm generating capacity on its system to meet the forecasted load, but also
indicated that HECO may not, at times, have sufficient capacity to cover for the
loss of the largest unit or for multiple generating unit outages. Thus, HECO
anticipated reserve capacity shortfalls in 2006 and projected these shortfalls to
continue at least until 2009, which is the earliest that HECO expects to be able to
permit, acquire, install and place into commercial operation its next central station
generating unit.

HECO estimated that approximately 170 MW of additional peak load
reduction measures and/or generating capacity would be needed in 2006 in order
to maintain generating system reliability at or above HECO’s reliability guideline.

This is in addition to (1) the projected successful implementation of the residential
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and commercial load management DSM pro'gr'ams for which HECO has already
obtained approval, and (2) approval for, and successful implementation of, the
Interim DSM Proposals in July 2006 and the enhanced energy efficiency DSM
programs and load management program modifications beginning in 2007. The
reserve capacity shortfall was pfoj ected to be approximately 170 to 200 MW in
the 2007 to 2009 period.

In its 2006 AOS Report, HECO also considered three alternate scenarios in
addition to the base case. Under the alternate higher load scenario, higher than
forecast load growth and/or less than anticipated impacts of energy efficiency
DSM, load management DSM, and CHP will cause the reserve capacity shortfall
to increase, reaching approximately 180 MW in 2006, and 230 MW in 2009.
Under the alternate lower load scenario, lower than forecast load growth and/or
more than anticipated impacts of energy efficiency DSM, load management DSM,
and CHP will cause the reserve capacity shortfall to decrease, reaching
approximately 110 MW in 2006, and 140 MW in 2009. With the better EFOR
scenario, efforts to improve HECO generating unit EFOR rates will cause the
reserve capacity shortfall to decrease, to approximately 120 MW in 2006, and 160
MW in 2009.

Since the time of the March 2006 analysis, HECO's latest peak load
forecast (issued in August 2006, as indicated above) was reduced by
approximately 67 to 92 MW in the period from 2006 to 2010. The impact of this
change, along with updates in other planning assumptions, has reduced the
projected estimate of the reserve capacity shortfall to approximately 120 MW by
2009, before installation of the new combustion turbine at Campbell Industrial

Park [90 MW to 130 MW in the years 2006 to 2010, assuming the 113 MW
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“combustion turbine is not installed in 2009 as planned]. (This includes the impact

“of using leased distributed generating units at substations to mitigate the shortfall

pending the installation of new long-term capacity.)

Has HECO provided any update of its capacity situation based on the latest peak
load forecast?

Yes, my rebuttal testimony (HECO RT-2, pages 2 to 11) in Docket No. 05-0145
provided an updated generating system reliability analysis similar to that included
in HECO’s 2006 AOS Report. (See Section 4.3.1 on pages 30 to 32 of the March
2006 AOS report.) The results of the updated analysis indicated that even with
the lower peak forecast of August 2006 and additional distributed generation
(“DG”) to be installed at HECO sites, HECO’s reserve capacity shortfall ranged
from 90 MW to 130 MW in the years 2006 to 2010, assuming the 113 MW
combustion turbine is not installed in 2009 as planned. The results of the analysis,
based on the revised assumptions, indicate that HECO will continue to experience
a reserve capacity shortfall and has a continued need for additional firm
generating capacity, even with the lower sales and peak forecast and additional
DG.

Moreover, it is likely that HECO will still have a reserve capacity shortfall
after the proposed combustion turbine is installed in 2009 at Campbell Industrial
Park (predicated on Commission approval in Docket No. 05-0145).

Has the actual peak for 2006 exceeded the August 2006 sales and peak forecast?
Yes. On August 28, 2006, HECO’s day peak was 1,266 MW-net (or 1,315 MW-
gross), which exceeds the system peak projection in the August 2006 sales and

peak forecast. On this date, the cogenerating units at the refineries (Chevron and

Tesoro) were operating and serving at least a portion of their own demand. Had
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their cogenerating units not been operating, the' adjusted total demand on the
system would have been 1,290 MW-net. The projected system peak for 2006 was
1,278 MW-net, assuming HECO was serving the refinery loads. Therefore, the
day peak on August 28, 2006 exceeded the 2006 system peak forecast by
approximately 12 MW. |

What is the impact of a reserve margin shortfall situation?

As indicated in HECO’s recent AOS Reports, until sufficient generating capacity
can be added to the system, HECO will experience a higher risk of generation-
related customer outages, and more frequent, longer duration reserve capécity
shortfalls. The actual risk of generation-related customer outages depends, among
other factors, on (1) the actual peaks experienced by the system, (2) success in
implementing the DSM programs and utility CHP projects, and customer
participation in these programs, (3) the ability of HECO and its IPP partners to
minimize unplanned or extended outages of existing generating units, and (4) the
extent to which mitigation measures can be implemented. If actual peaks, due to
weather impacts or other factors, are higher than forecasted, or if generating units
experience higher forced outage rates, and/or more and longer maintenance
outages, the risk of generation-related customer outages will increase.

As a follow-up to its AOS Reports, what steps has HECO taken to mitigate the
potential impact of the reserve margin shortfall situation?

As indicated in the 2006 AOS Report, HECO has taken a number of actions to
minimize the risk of generation-related shortfalls, which include implementing the
approved load management DSM programs, implementing interim DSM
proposals with Commission approval in advance of the Commission’s ultimate

ruling on the enhanced energy efficiency DSM programs proposed in Docket No.
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- 05-0069, working to maintain or improve the availability of HECO generating

units, working to maintain or improve the availability of Independent Power

Producers’ generating units, negotiating and obtaining approval of the Kalaeloa
amendments adding 28MW of firm capacity in 2005, installation of 14.8 MW of
DG at substation sites in 2005, another 9.8 MW in 2006, and an additional 4.9
MW planned for the first quarter of 2007, and initiation of permitting and design
of the next generating unit so that it can be installed by 2009. HECO also
indicated that it was evaluating to file a request for approval to commit funds for a
second combustion turbine at Campbell Industrial Park.

Has HECO’s need for additional firm capacity resulted in any shortfalls of
generating capacity?

Yes, it has. On June 1, 2006, HECO experienced an actual shortfall of generating
capacity. Prior to the June 1 event, four HECO generating units (Waiau Units 3, 4
and 5 and Kahe Unit 2) were out of service on scheduled maintenance. On May
31, the CT-2 operated by Kaleloa Partners, L.P. (“Kalaeloa”) experienced an
emergency shutdown. At around noon on June 1, Kalaeloa’s CT-1 experienced a
forced outage. About two hours later, Waiau Units 9 and 10 tripped out of service
as their voltage regulators exceeded their operating limits. To prevent other
generating units from tripping out of service, load from the system was manually
shed, interrupting service to approximately 29,000 customers.

Please briefly summarize this section of your testimony.

HECO continues to experience a reserve capacity shortfall, and that shortfall is

projected to range from 90 MW to 130 MW in the 2006 to 2010 timeframe even

' These DGs are intended as temporary measures to help mitigate the reserve capacity shortfall.
Their air permits allow them to run for a limited number of hours over each rolling 12-month
period. They are not a substitute for the capacity that will be provided by the combustion turbine
and are not planned as a long-term resource to meet customer demand.
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with the lower forecast of peak demand (assurrlling the 113 MW combustion
turbine is not installed in 2009 as planned). HECO continues to pursue a portfolio
of energy resources, including energy efficiency DSM, load management
programs, DG and DSG, renewable energy and a 113 MW simple cycle
combustion turbine, to meet thel growing demand for electricity. It is likely that
HECO will still have a reserve capacity shortfall after the proposed combustion
turbine is installed in 2009 at Campbell Industrial Park (predicated on

Commission approval in Docket No. 05-0145).

FUEL EXPENSE

Q.  What is HECO’s normalized test year estimate of fuel expense?

A. HECO’s normalized test year estimate of fuel expense is $536,833,000, as shown
in HECO-401. This expense represents the cost of fuel required by HECO to
produce the energy required above purchased power to meet the projected needs
of its customers,

Q.  What are the primary determinants of fuel expense?

A.  There are two primary determinants of the test year fuel expense: fuel price and
projected fuel consumption (i.e., the quantity of fuel needed to produce the
required energy).

Fuel Prices

Q.  What are the test year fuel prices?

A.  HECO’s test year prices for Low Sulfur Fuel Oil (“LSFO”) and diesel oil are
shown in HECO-402.

Q. How were these prices determined?

A.  For test year 2007, the fuel prices for HECO are based on the August 2006

contract prices, which were the latest available contract prices at the time this
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‘testimony was being prepared.

‘What are the contract prices based on?

For LSFO, the price is based on the average daily market price of the Pacific
Basin’s most commonly traded grade of low sulfur fuel oil, Singapore/Indonesian
region low sulfur waxy residual (“LSWR?”) fuel oil and other
components including taxes. The price of LSWR is indexed to a basket of third-
party market price assessments including Platt’s Oilgram Price Report, RIM
Products Intelligence Daily, ARGUS Asia Pacific Products and Far East Oil
Prices. The base price of LSFO effective for the following month is based on the
average of business day price assessments for the respective dates of publication
between the 21 day of the second preceding month and the 20™ day of the
preceding month of the volume of LSFO nominated to be received during that
month.

Because HECO projects from both Chevron and Tesoro, that it will receive
LSFO from both suppliers, the Company has weighted the LSFO price by the
volumes expected to be purchased through each contract during the test year. The
resulting price shown in HECO-402 is based on August 2006 contract prices.

For diesel oil, the price is based on the average daily market price of West
Coast Pipeline, Los Angeles Low Sulfur Diesel as assessed by Platt’s Oilgram
Price Report for dates between the 21* day of the second preceding month and the
20™ day of the preceding month the diesel is purchased.
When do these existing Chevron and Tesoro contracts expire?
The two LSFO contracts and the diesel contract expire on December 31, 2014.
How are these fuel prices used in this proceeding?

Fuel prices are used in the calculation of:
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1) fuel expense,

2) purchased energy expense, and

3)  fuel inventory, which is covered later in my testimony.

Fuel expense is fuel consumption times fuel prices. (See HECO-404.) Purchased
energy expenses, discussed by Mr. Daniel Ching in HECO T-5, are also calculated
using fuel prices. The purchased energy expenses are listed for each IPP in
HECO-506. Fuel inventory is the number of barrels in inventory times fuel
prices. (See HECO-408.) This is consistent with other HELCO and MECO rate

I

cases.

Fuel Consumption

Q.
A.

What is the estimated test year fuel consumption?

An estimated 8,030,246 barrels of LSFO will be burned in HECO’s steam
generators to produce 4,693,200 MWh of energy. HECO’s combustion turbines
will burn an estimated 101,195 barrels of diesel oil to produce 19,100 MWh of
energy. HECO DGs and DSGs will burn an estimated 40,109 barrels of diesel oil
to produce 23,000 MWh of energy. (See HECO-404 for barrels of fuel
consumption, and HECO-406 for energy generated by each type of fuel.)

How is HECO’s fuel consumption determined?

The fuel consumption in the test year is determined through the use of a computer
production simulation model. The model, P-MONTH, is a production simulation
program supplied by the P Plus Corporation (“PPC”). This model simulates the
chronological, hour-by-hour operation of HECO’s generation system by
dispatching (mathematically allocating) the forecasted hourly kilowatt load among
the generating units in operation. Unit commitment and dispatch levels are based

on fuel cost, transmission loss (or “penalty”) factors and any transmission system



HWLWN

O 00 N O W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

HECO T-4
DOCKET NO. 2006-0386
PAGE 13 OF 48

-requirements. The load is dispatched by the model such that the overall fuel

“expense of the system is minimized (i.e., “economic dispatch™). The model

calculates the fuel consumed using the unit dispatch described above, based on the
load carried by a unit and the unit’s efficiency characteristics. The total fuel
consumed is the summation of each unit’s hourly fuel consumption. The
simulation’s results are then adjusted using a calibration factor for each power
plant and for the combustion turbines.

Is this the same production simulation model that HECO used in its 2005 test year
rate case?

Yes. The P-MONTH production simulation model was used in the HECO 2005
test year rate case (Docket No. 04-0113). The same model was also used in the
MECO test year 1999 rate case (Docket No. 97-0346), the HELCO test year 1999
rate case (Docket No. 97-0420), the HELCO test year 2000 rate case (Docket No.
99-0207), and the HELCO test year 2006 rate case (Docket No. 05-0315).
P-MONTH is supplied by an outside vendor that has dedicated staff to maintain
and update the program. As a result, the program algorithms used in this model
are consistent with current industry standards.

What generating facilities are subject to HECO’s dispatch control?

HECO has dispatch control over its own central station generating units at Kahe,
Waiau, and Honolulu Power Plants, as well as HECO and customer-cited DG and
DSG units. HECO also has dispatch control over the generating facilities at
Campbell Industrial Park (“CIP”) operated by Kalaeloa, AES Hawaii (“AES™),
and Honolulu Resource Recovery Venture (“H-POWER”), from which HECO
purchases firm capacity and energy pursuant to power purchase agreements

(“PPAs”) approved by the Commission.
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How are these generating units dispatched by the production simulation model to
determine the estimated energy to be produced by HECO’s generating units and
purchased from Kalaeloa and AES?

The HECO, Kalaeloa and AES units are dispatched on the basis of economic
dispatch, subject to any applica‘ble generation or system constraints. The energy
to be purchased from H-POWER was separately forecast (as addressed by Mr.
Ching in HECO T-5), based on the power dispatch schedule for the unit (which
takes into account the minimum dispatch provisions of the H-POWER PPA).
Did the Company’s production simulation assume any unusual system
constraints?

No. For this rate case, the production simulation assumed that there were no
unusual system constraints present.

Have there been any major changes to HECO’s generating system since HECO’s
2005 test year rate case (Docket No. 04-0113) that would have a significant
impact on the determination of fuel consumption for the test year 2007?

No. There have been no significant changes. In HECO’s previous rate case, the
additional 28 MW from Kalaeloa and the additional 14.8 MW from DGs at HECO
sites were already reflected in the determination of fuel consumption. In this
docket, an additional 9.8 MW of DG to be installed at HECO sites in 2006, an
additional 4.9 MW of DG targeted for installation in 2007, and an additional 1.7
MW of DSG targeted for installation in 2007 are being included, but the impact
on fuel consumption is relatively small.

What are the key inputs to the P-MONTH production simulation model?

The key inputs to the production simulation model, when applied to the HECO

system, are as follows:
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1) energy and hourly load to be served by the HECO system

'2)  energy and hourly load to be served by firm and non-firm purchased power

producers

3) load carrying capability of each HECO and firm power producer generating
unit

4) efficiency characteristics of each HECO generating unit

5)  pricing formulas for the fuel and variable operations and maintenance
(“O&M”) components of the Kalaeloa and AES energy charges

6) planned maintenance schedules for the generating units

7)  estimated forced outages rates for HECO, Kalaeloa and AES units

8) prices for fuels used by the HECO generating units

Is DG and DSG fuel consumption included in your estimate of fuel expense?

Yes, it is.

What assumptions did the Company use to determine the DG and DSG fuel

consumption?

The Company assumed that a total of approximately 29.5 MW of DG capacity and

1.7 MW of DSG capacity would be in operation by the end of 2007 and 23.0 GWh

of energy would be generated (equivalent at the system level) by these units.

Additional information about the DG and DSG units is included in Mr. Giovanni’s

testimony in HECO T-6.

Is combined heat and power (“CHP”) fuel consumption and fuel expense included

in the test year?

No, it is not. HECO does not anticipate that any utility CHP will be installed on

Oahu in 2006 or 2007.
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Energy and Hourly Load to be Served by the System

Q.
A.

How is the energy to be served by the system determined?

The total net system input, or total net energy required by the system, is
determined based on the forecasted estimates for sales, Company use, and system
losses for the test year. For the base case test year 2007, total net system input is
estimated to be 8,109.2 GWh. (See HECO-403, line 5.)

How is the Company use for the test year determined?

Company use (or Company No Charge Energy) is determined from a five-year
(2001-2005) average of recorded Company use. The Company use for the test
year is 15.4 GWh as shown in HECO-403, line 2.

How are the system losses for the test year determined?

System losses are determined from a five-year average of system losses as shown
on HECO-WP-403, page 2. The five-year average of losses as a percentage of
net-to-system energy is 4.60%. This percentage was multiplied by the test year
net-to-system energy. The system losses for the test year are 373.0 GWh as
shown in HECO-403, line 4.

How is the system’s hourly load determined?

The hourly load on the HECO system is based on the actual 2005 hourly load
adjusted for the annual sales and peak forecast, as shown in HECO-WP-201, and
for the Company use and system losses.

How is the system’s hourly load adjusted for Company use and system losses?
Company use and system losses are added to the sales to derive the total net
system energy as shown in HECO-403, line 5. This total net-to-system energy is

used to estimate hourly loads based on historical load patterns.
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Energy and Hourly Load to be Served by Firm
and Non-Firm Purchased Power Producers

Q.
A.

What is the source of the test year 2007 purchased power estimate for HECO?
Three methods were used to determine the purchased power estimate:
1) modeling the firm, dispatchable units (Kalaeloa and AES) in the production
simulation,
2)  estimating the total energy purchased from the firm, scheduled dispatch H-
POWER unit based on historical information, and
3)  estimating the total energy purchased from non-firm units (Chevron and
Tesoro) from historical production.
The purchased energy estimates for H-POWER, Chevron and Tesoro were
supplied by the Power Purchase Division. Mr. Ching will discuss these estimates
in HECO T-5.
Is HECO is seeking rate recovery [in this rate case] for the estimated cost of
purchased energy from the Archer Substation PV facility?
Once a PV power supplier has been selected through the planned RFP process,
power purchase expenses and the production simulation may be adjusted at the
next available opportunity to reflect the estimated PV energy purchases in 2007,
although it is not expected that the purchased energy amount or expense would be
significant in 2007 given the estimated in-service date of December 1, 2007.
How is the hourly load served by purchased power producers determined?
The hourly loads for Kalaeloa and AES are determined through dispatch of the
units in the production simulation. Hourly operating costs are developed for
Kalaeloa and AES based on their contract pricing formulas.
The estimated energy dispatched from Kalaeloa and AES by the production

simulation model has been used in HECO T-5 to develop purchased power
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expense estimates for these two IPPs.
The hourly loads for non-firm purchased power producers (Chevron and
Tesoro) are modeled at a constant level throughout the 24-hour day period, seven

days per week.

Load Carrying Capability of HECO Units

Q.
A.

What is the load carrying capability of each HECO generating unit?
The load carrying capability of each unit is the ability to generate electricity to
supply the load from a unit’s minimum rating to its normal top load rating
(“NTL”). In actual operations, HECO uses an Energy Management System
(“EMS?”) to control the dispatch of the units. In EMS, each generating unit is
limited to a range of output through which the machine can be operated
predictably without reconfiguring the plant from normal operation. In general,
EMS limits match NTL ratings.

A list of HECO and non-utility, firm power IPP generating unit load

carrying capabilities is provided in HECO-WP-406, page 1.

Efficiency Characteristics of HECO Generating Units

Q.
A.

What are a generating unit’s “efficiency characteristics”?
The “efficiency characteristics” of a generating unit are the relationship between
fuel input to the unit and the electrical output of the unit. This relationship can be
expressed as a second-order equation in the form of:

Fuel input = A + (B*Load) + (C*Load?)

where Load is the operating level in MW.
The values for A, B, and C are the “heat rate constants™ for the generating unit.
How were the HECO unit efficiency characteristics determined?

The unit efficiency characteristics for the HECO generating units were developed
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- from test data. The fuel consumption rates at various output levels have been

‘measured, and the “heat rate constants” of the units were determined by fitting a

curve of fuel consumption versus output level through the test data points. The
“heat rate constants” determined are used as inputs in the production simulation
model. The heat rate constants are shown in HECO-WP-406, page 2, and are
consistent with those used in the rebuttal testimony of its last rate case, Docket 04-

0113.

Pricing Formulas for the Kalaeloa and AES Energy Charges

Q.

How are the pricing formulas for Kalaeloa and AES modeled in the production
simulation?
The contractual payment provisions for each producer were used to develop cost
curves for the production simulation model. Each of the Kalaeloa and AES
pricing formulas, in essence, expresses the cost per kWh of energy and variable
O&M as a function of the unit’s output. This relationship is approximated by a
second order equation of the form:

Fuel and variable O&M cost = A + B*Load + C*Load2

where Load is the operating level in MW.

A curve-fitting technique is used to determine the coefficients A, B and C.
These coefficients are then used to represent the cost curve of the Kalaeloa and

AES units in the production simulation.

Planned Maintenance Schedules

Q.
A.

What is the source of the 2007 test year planned maintenance schedule?
HECO’s Power Supply O&M Department developed the test year planned
maintenance schedule. The test year planned maintenance schedule is discussed

further by Mr. Giovanni in HECO T-6. HECO is using a 2007 planned
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maintenance schedule dated July 21, 2006.
What is the source of the calibration year planned maintenance schedule?’
The planned maintenance schedule for the calibration year uses the actual

maintenance'and overhaul days for 2005.

Forced Outages and Maintenance Qutages

Q.

What is the source of the 2007 test year forced outage rates for HECO’s
generating units and the Kalaeloa and AES units?

The forced outage rates for the 2007 test year for HECO’s generating units were
the forward-looking EFOR values used in HECO’s 2006 AOS report. An
extensive discussion of the derivation of the forward-looking EFOR values is
provided in Appendix 7 of the 2006 AOS report. (See HECO-WP-406, page 3.)
The forced outage rate 1.5% for Kalaeloa is based on recent experience. My
rebuttal testimony in HECO RT-2 on page 6 in Docket No. 05-0145 explained that
the heat recovery steam generators at Kalaeloa have been experiencing an
increasing number of tube failures and that a 1.5% forced outage rate is more
representative of future expectations.

What are maintenance outages?

Maintenance outages are outages other than forced outages or planned overhauls.
Generally, an outage is labeled as a maintenance outage when a unit must be
repaired, but does not need to come off-line right away. (See also the testimony
of Mr. Giovanni in HECO T-6.) Maintenance outages were included in the
planned maintenance schedule.

What is the source of the calibration year forced outage rates for the HECO

? As explained later in this testimony, the calibration year is the recorded year used to determine
the Company’s calibration factors. For this rate case, the calibration year is 2005.
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- system?

A. Forced o‘utage rates for the calibration year are based on the actually recorded
forced outage rates by unit in 2005.

Fuel Prices

Q.  Are the fuel prices used in the production simulation model the same ones
described earlier in this testimony?

A.  Yes. The fuel prices used in the production simulation model were as described
earlier in the testimony. The fuel prices for the calibration year are based on the
actual prices paid for fuel by HECO in 2005.

Q.  What are the results of the test year production simulation?

A.  Theresults of the test year production simulation (net MWh) can be seen in
HECO-WP-404, page 1 (net MWh).

Q.  Are the results of the HECO production simulation checked against actual
historical operations?

A.  Yes. For this rate proceeding, the results of the HECO production simulation are
calibrated against data for actual operations for the January through December
2005 period. This is the most recent available historical data for a full calendar
year at the time the production simulation was developed for the test year.
Historical data including load data, planned maintenance schedules, forced
outages, fuel prices, and unit efficiency characteristics are input into the
production simulation model. The model is run in a manner to simulate how the
system was actually run in the historical year. The model results are compared to
the historical recorded data on a monthly and annual basis.

The differences between the heat rates from the calibration production

simulation described above and from actual operations are due to “real-world”
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conditions which cannot be completely duplicated by a production simulation.
How are these differences incorporated into the determination of the test year’s
fuel consumption?

The differences are accounted for in the test year fuel consumption by applying
calibration factors to the producﬁon simulation’s output for Kahe, Waiau (LSFO
portion), Honolulu power plants, as well as the diesel-fired combustion turbines at
Waiau. The derivation of the calibration factor for the test year is shown in
HECO-WP-404, page 1. The “Simulated” heat rate is calculated from the Btu
consumption and net generation figures produced by the production simulation.
The “Actual” heat rate is based on recorded January through December 2005 data.
The calibration factor is calculated by dividing the Actual heat rate by the

Simulated heat rate.

Calibration Factor

Q.
A.

What is a calibration factor?

A calibration factor is a constant number that can be greater than, equal to, or less
than 1.00. The test year heat rate (in Btu/kWh) determined by the production
simulation is multiplied by this factor.

What is the purpose of the calibration factor?

The purpose of the calibration factor is to adjust the fuel consumption determined
by the production simulation for actual operating conditions that cannot be
completely duplicated by the computer model.

How is a calibration factor determined?

As described above, the calibration factor is determined by simulating the output
of the utility production system for a recorded year, called a “calibration year,”

and finding the ratio between the computer model outputs and recorded amounts.
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- Please identify the actual operating conditions that cannot be completely

“duplicated by the computer model.

The actual operating conditions that cannot be completely duplicated by the
computer model include, but are not limited to, the following:

a) temporary unit deratings

b) changes in unit commitment

c) unpredictable nature of intermittent, as-available resources

d) actual system conditions

f)  actual system load

g) steam turbine and combustion turbine performance

Each of these factors are discussed in detail in my rebuttal testimony in
Docket No. 99-0207, HELCO test year 2000 rate case, HELCO RT-4, page 17,
line 15, to page 30, line 8. As the HECO and HELCO systems are not identical,
the magnitude of the calibration factor may differ. However, the contributing
factors which result in the need for a calibration factor are similar — there are
common, practical limitations to duplicating actual conditions for any system.
In which previous dockets has the Commission approved use of a calibration
factor?
The Commission accepted results of production simulations that used calibration
factors in the following HECO, HELCO and MECO rate cases:
1)  Docket No. 7700, HECO Test Year 1994
2)  Docket No. 7766, HECO Test Year 1995
3)  Docket No. 94-0140, HELCO Test Year 1996
4)  Docket No. 94-0345, MECO Test Year 1996
5)  Docket No. 96-0040, MECO Test Year 1997
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6) Docket No. 97-0346, MECO Test Year I1999

7)  Docket No. 99-0207, HELCO Test Year 2000

8)  Docket No. 04-0113, HECO Test Year 2005

In Docket No. 99-0207, the Consumer Advocate opposed the use of a calibration
factor in that docket. However,‘Decision and Order (“D&0O”) No. 18365 (pages
18-19), issued on February 8, 2001, stated:

The commission concludes that in lieu of elimination, it will allow for
the continued use of the calibration factor. HELCO must, however,
on a going forward basis, file with the commission and Consumer
Advocate, annual reports identifying the actual system value for each
year, the computer model results, and the adjustment resulting from
the calibration factor. This should supply the Commission and
Consumer Advocate with appropriate data and information to more
effectively address this issue in future rate cases.

HELCO has complied with the Commission’s order and has filed calibration
factor reports for the years 2000 through 2006.

Is HECO also required to file annual calibration factor reports to the Commission?
Yes. In HECO'’s test year 2005 rate case, in Docket No. 04-0113, HECO filed a
Stipulated Settlement Letter (“Settlement Letter”) on September 16, 2005, that
documented certain agreements between HECO, the Division of Consumer
Advocacy (“Consumer Advocate) and the Department of Defense (“DOD”)
regarding matters in HECO’s 2005 test year rate case proceeding.’ Paragraph 4.a.
of the Settlement Letter stated, “For the purposes of Settlement, the Consumer
Advocate and the DOD agree with HECO’s proposal to incorporate use of the

2004 calibration factor in determining test year fuel expense, as HECO in turn

* The Settlement Letter stated in part on page 1, “The agreements are for the purpose of
simplifying and expediting this proceeding, and represent a negotiated compromise of the matters
agreed upon, and do not constitute an admission by any party with respect to any of the matters
agreed upon herein.”
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agrees to the same calibration factor repoﬂin‘g‘ requirements that were required of
HELCO in Docket No. 99-0207.” Interim Decision and Order No. 22050 in
Docket No. 04-0113 stated on page 7, “Where the Parties agree, we accepted such
agreement for purposes of this Interim Decision and Order.”

What were HECO’s reported caiibration factors?

My rebuttal testimony in HECO RT-4, HECO reported a system-wide calibration
factor of 1.0275. In its first annual calibration factor report, filed with the
Commission on March 15, 2006, HECO reported a system-wide calibration factor
of 1.024. '

What is the calibration factor that HECO is using in this proceeding to determine
the test year fuel consumption?

HECO is using the following calibration factors, broken down by power plant and

fuel type and based on the Monte Carlo technique, which I will discuss later in my

testimony:

Power Plant Calibration Factor
Kahe Power Plant (LSFO) ‘ 1.0144
Waiau Power Plant Steam Units (LSFO) 1.0164
Waiau Power Plant Combustion Turbines (Diesel Fuel) 1.0859
Honolulu Power Plant (LSFO) 0.9721

Total HECO System 1.0199

Did HECO use calibration factors broken down in this fashion in its 2005 test year
rate case and in its first calibration factor report filed with the Commission?

Yes. In its 2005 test year rate case (see HECO filing, dated May 5, 2005, titled
“HECO 2005 Test Year Rate Case — Updates, Attachment 2, page 1) and in its

first calibration factor report filed with the Commission on March 15, 2006,
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HECO reported the following calibration factors:

Calibration Factors

2005 2004 2003
Kahe (LSFO) 1.017 1.0134 1.0061
Waiau Steam (LSFO) 1.008 1.0278 1.0211
Waiau CTs (Diesel Fuel) 1.275 1.2288 1.1231
Honolulu (LSFO) 0.943 0.9747 0.9540
HECO System 1.024 1.0275 1.0159

What calibration factors is HELCO using in its test year 2006 rate case (Docket
No. 05-0315)?

HELCO is using two calibration factors, one for each type of fuel it uses. HELCO
1s using a calibration factor of 1.018 for Industrial Fuel Oil and 1.051 for diesel
fuel. (See the direct testimony of Ms. Lisa Giang, HELCO T-4, page 22.)

Why did HELCO apply two calibration factors — one for each type of fuel — to
derive its estimate of its 2006 test year fuel consumption?

As Ms. Giang explained in her direct testimony in Docket No. 05-0315, HELCO
T-4, pages 39 to 43, HELCO initially used a single, system-wide calibration factor
to make a preliminary determination of test year fuel consumption. The use of a
single, system-wide calibration factor followed the practice established in
MECO’s 1997 test year rate case (Docket No. 96-0040). In that case, the
Consumer Advocate introduced the single, system-wide calibration factor method.
This method was subsequently applied in MECO’s 1999 test year rate case
(Docket No. 97-0346) and in HELCO’s 2000 test year rate case (Docket No. 99-
0207). In its preliminary calculation of test year fuel expense in its 2006 test year

rate case (Docket No. 05-0315), HELCO used the single, system-wide calibration
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factor of 1.032, which covered the most rece‘nt' calibration year (2005). However,
as Ms. Giang explained in her direct testimony, HELCO did not use this factor in
the final calculation of test year fuel expense. Instead, HELCO used two separate
calibration factors, one for each type of fuel used. The two factors were derived
using a more precise modeling fechnique than the technique used in HELCO’s
previous rate case (test year 2000). The new modeling technique improves the
accuracy of the calibration. The use of two calibration factors, one for each fuel
type, improves the “transparency” of the results, i.e., it is more apparent where the
difference between modeled and actual results is occurring. '
What modeling techniqué did HELCO use in its previous 2000 test year rate case
to determine the calibration factor?

In its previous rate case, HELCO used a probabilistic modeling technique to
determine the calibration factor. In essence, in the probabilistic technique, forced
outages for generating units are treated as deratings, instead of as random outages,
in the model. For example, a 20 MW generating unit with a forced outage rate of
5% is treated as a 19 MW unit that is available whenever it is not on planned
outage.

What new modeling technique did HELCO apply for the purpose of determining
the calibration factors in its 2006 test year rate case?

For the purpose of determining the calibration factors in its 2006 test year rate
case, HELCO applied a Monte Carlo technique. In essence, in the Monte Carlo
technique, forced outages for generating units are treated as random, discrete
outages, in one week increments. For example, for a 20 MW generating unit with
a 5% forced outage rate, the computer model will randomly take the unit out of

service (during periods when it is available) up to a total forced outage time of
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- 5%. In other words, the unit can operate at 20 MW for 95% of the time it is not

‘ona plarined outage, and will not be able to operate (i.e., will have a zero output)

for 5% of the time it is not on a planned outage. The user of the computer
program can specify the number of iterations that the program should perform this
outage simulation. In each iteration, the computer program will take the
generating unit out during a different period. The program will essentially take
the average of the results of multiple iterations. A greater number of user-
specified iterations will increase the time needed to run each simulation.
Why did HELCO apply the Monte Carlo technique instead of the probabilistic
technique for the purpose of determining the calibration factors in its test year
2006 rate case?
HELCO observed that using the probabilistic technique to simulate the calibration
year resulted in an underestimation by the model of the run hours and generation
from the peaking units (the 2.75 MW diesel engines) and certain combustion
turbines. The reason this occurs is that the model assumes the generating units are
available to operate (when they are not on a planned outage) at some given load
that is determined by their normal top load rating and forced outage rate. In
essence, on average, it is as if the units are never fully unavailable (except when
they are on a planned outage), but are always available at a derated capacity
(equal to their normal capacity less the forced outage rate). Therefore, the
peaking units and combustion turbines are “called upon” by the model less
frequently to operate to meet demand than they actually are.

On the other hand, with the Monte Carlo technique, generating units are
randomly made fully unavailable within the model to reflect their forced outage

rates. When large increments of capacity are made unavailable within the model,
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the peaking units and combustion turbines ar‘elmodeled to operate more frequently
and for longer hours to help make up for the output of the generating units that are
periodically forced out of service and fully unavailable. This is a closer reflection
of what actually occurs on the system. HELCO observed that by using the Monte
Carlo technique, the model was ‘better able to match actual operating hours and
energy production from the peaking units and combustion turbines.

In HELCO’s test year 2006 rate case, application of the Monte Carlo
technique resulted in a reduction of the single, system-wide calibration factor from
1.032 to 1.026, meaning that there was a smaller difference between modeled and
actual results in the calibration year and that the model was better able to simulate
the actual operation of the system in the calibration year.

Did HELCO then use this single, system-wide calibration factor of 1.026 to adjust
the modeled fuel consumption its test year 2006 rate case?

No. Instead, HELCO determined two calibration factors — one for each type of
fuel.

Why did HELCO use two calibration factors in lieu of a single, system-wide
calibration factor?

HELCO also observed that even with the Monte Carlo technique, there was a
larger difference between actual and modeled run hours and energy generation for
the units that use diesel fuel (i.e., the diesel engines and combustion turbines)
compared to the difference between actual and modeled run hours and energy
generation for the units that use industrial fuel oil (“IFO”) (i.e., the steam units).
The reason there is a smaller difference between actual and modeled run hours
and energy generation for the steam units is that the three largest steam units (Hill

5, Hill 6 and Puna steam unit) are baseloaded, meaning that they run 24 hours a
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- day at steady outputs, except at night when they must reduce their outputs because

- of the lower system demand. The diesel engines and combustion turbines, on the

other hand, serve the peak hours (7 am to 9 pm) where there can be substantial
variability in the load to be served by these units due to hourly changes in system
demand, variability in the availability of firm IPP units, and variability in output
of the as-available wind and run-of-river hydro units. The model can better
replicate the operation of the steady-running steam units than the units with
variable outputs, especially when the variable outputs are the result of the
unpredictable outputs of the as-available units.

What two calibration factors did HELCO derive for the two fuel types?

The two calibration factors that HELCO derived were 1.018 for IFO and 1.051 for
diesel fuel. (See HELCO-WP-404, page 54.) HELCO used these two calibration
factors to adjust the fuel consumption in the 2006 test year to arrive at the test year
fuel expenses.

Did HECO determine single, system-wide calibration factors using both the
probabilistic and Monte Carlo techniques to compare the results?

Yes. HECO determined a single, system calibration factor of 1.031 using the
probabilistic technique and a factor of 1.0199 using the Monte Carlo technique.
What calibration factor is HECO using in the instant docket?

HECO is using the calibration factors, broken down by plant and fuel type as
shown earlier in my testimony. These calibration factors were determined using
the Monte Carlo modeling technique, consistent with the technique used for the
HELCO test year 2006 rate case.

Why is HECO using calibration factors broken down by plant as well as fuel type?

Breaking down the calibration factor by power plant as well as fuel type allows a
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measure of “fine-tuning” of the calibration.

Derivation of Fuel Expense

Q.

> o P> R

Once fuel consumption is deterrgined, and fuel price assumptions are made, how
is fuel expense derived?

Once fuel consumption is detenﬁined, fuel expense is derived by applying the fuel
prices discussed earlier in my testimony to the amount of fuel consumed. The
derivation of the fuel expense is shown in HECO-404.

What is HECO’s estimate of fuel expense, excluding fuel related expenses, in the
test year? '
HECO’s estimate of fuel expense, excluding fuel related expenses, in the test year

is $536,833,000 (HECO-404).
FUEL-RELATED EXPENSE

What is the total fuel-related expense for the 2007 test year?

Estimated 2007 fuel-related expenses are $6,128,000, as shown on HECO-405.
What costs are included in the test year forecast of fuel-related expenses?
Fuel-related expenses include the following:

1)  Fuel Handling Expenses: Pipeline Facilities expense,

2)  Fuel Handling Expense: Pipeline Maintenance expense,

3)  Fuel Handling Expense: Tank Farm Management Fee,

4)  Fuel Handling Expense: HECO Fuel Handling expenses,

5)  Fuel Trucking expense,

6)  Petroleum inspection (Petrospect) expense on fuel purchases, and
7)  Kahe 6 Fuel Additive expense.

An explanation of each of these items is provided later in my testimony.

What was the basis for the estimates for fuel-related expenses?
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The fuel-related expenses are based primarily on the operations and maintenance

of HECO’S fuel facilities includes the HECO Barbers Point Tank Farm (BPTF)

which receives all Low Sulfur Fuel Oil (LSFO) deliveries from suppliers Chevron
Products Company (Chevron) and Tesoro Hawaii Corporation (Tesoro). Prior to
the installation of pumps, piping, valves and related facilities that formed a
portion of the installation of the Waiau Fuel Pipeline project, Docket No. 01-0444;
LSFO shipments to HECO’s Kahe and Waiau generating stations and HECO’s
Iwilei Tank Farm could and often did originate from storage tanks in the Chevron
refinery. HECO’s fuel facilities also includes HECO Kahe pipeline which is
utilized to distribute fuel from BPTF to HECO’s Kahe generating station and the
HECO Waiau pipeline (which went into service December 2004, previously
shipments were made via the multi-user and multi-product Chevron Black Oil
pipeline) which is utilized to distribute LSFO from BPTF to HECO’s Waiau
generating station. HECO distributes LSFO from BPTF to HECO’s Iwilei Tank
Farm via trucks loaded via a truck loading system installed at BPTF as part of the
referenced Waiau Fuel Pipeline Project (the service commenced January 2005,
previously shipments were made via the multi-user and multi-product Chevron
Black Oil pipeline). The fuel is delivered from the trucks via a truck unloading
facility installed at the Iwilei Tank Farm (ITF) as part of the referenced Waiau
Fuel Pipeline Project. From the ITF, fuel is delivered to the Honolulu Power Plant
through an existing HECO 6-inch fuel pipeline. As a part of the Waiau Pipeline
Project, a diesel tank and diesel truck unloading facility was installed in BPTF.
The primary purpose of the diesel stored at BPTF is for the emergency
displacement of the Kahe and/or Waiau pipelines in the case of an emergency to

prevent the heated LSFO from cooling and then solidifying inside the pipelines.
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When was the Waiau Fuel Pipeline placed int(; service?

The Waiau Fuel Pipeline and related pipeline facilities were placed into
commercial operation on December 6, 2004.

Please describe how HECO’s fuel facilities will be operated and maintained in the
test year. |

Operation and maintenance of HECO’s fuel facilities will be as follows:

Barbers Point Tank Farm

Chevron was contracted under the terms of the “Operations and Maintenance
Agreement,” dated December 14, 2004, to provide LSFO delivery coordination
into HECO’s BPTF, operations and maintenance of BPTF and the Waiau and
Kahe pipelines, operating and maintaining the pipeline leak detection system,
gauging and sampling tanks outside of custody transfer transactions, fuel
inventory and movement accounting and reporting services, preparation and
maintenance of all documents, records and procedures required by the U.S.
Department Of Transportation, conduct pipeline right-of-way inspections and
maintenance as required by federal regulations, laboratory and security services.
Chevron was also contracted under the terms of the “Barbers Point Tank Farm
Services Agreement,” dated December 14, 2004, to provide low pressure steam to
BPTF tank heaters and steam tracing and to provide fire protection water and
incipient fire protection services. These two contracts are the successor
agreements to the “Facilities and Operations Contract” between Chevron and
HECO under which provisions HECO used certain Chevron refinery support
infrastructure, facilities and the Chevron Black Oil pipeline and under which
Chevron provided operations and maintenance services of HECO’s BPTF and

Kahe pipeline. HECO’s Fuels Division will continue to provide contracting
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- oversight over Chevron’s operating and maintenance efforts.

‘ HECO’SI Kahe Pipeline

There are no planned changes to the Kahe pipeline operations as Kahe will
continue to primarily utilize high pour point/high viscosity LSFO (to the extent
product quality segregation can be practically maintained at BPTF) and the
pipeline operate in the continuous flow mode.

HECQ’s Waiau Fuel Pipeline

There are no planned changes to the Waiau pipeline operations as Waiau will
continue to primarily utilize low pour point/low viscosity LSFO (to the extent
product quality segregation can be practically maintained at BPTF) and operate in
the continuous flow mode.

Delivery to HECO’s Iwilei Tank Farm

Truck loading facilities at BPTF allow for the loading of approximately 135
barrels of low pour point/low viscosity LSFO (to the extent product quality
segregation can be practically maintained at BPTF) into trailer mounted cradled
container tanks. These tanks are filled by the truck driver with site and loading
system accessed through an automated security system which generates product
loading documents and is monitored by Chevron refinery personnel. Driver and
equipment is provided by Bering Sea Eccotech, Inc. (BSE) under the terms of a
trucking freight contact dated November 24, 2004 which transports the LSFO to
the ITF. At the ITF, site access and discharging system is accessed by the BSE
truck driver through an automated system. The trucker connects the discharge
hose and other equipment through which the LSFO is delivered into the Iwilei
LSFO piping and into a storage tank. The day-to-day operations and oversight of

the ITF will continue to fall under the Honolulu Plant Operations.
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Facilities Base Expense

Q.
A.

What is HECO’s cost estimate of the Facilities Base Expense in the test year?
HECO’s cost estimate of the Pipgline Facilities Base Expense in the test year is
$2,140,000.

Please explain the basis for this ‘cost estimate.

For the HECO Kahe Pipeline, the $613,000 is a prorata share of the projected
2007 “Base Fee” charged monthly for pipeline operations and maintenance under
the provisions of the “Operations and Maintenance Agreement,” dated December
14, 2004, referenced above. The Base Fee consists of a fixed portion, $48,986 per
month, and a portion subject to escalation. The escalated amount as of the
commencement of the agreement, $114,302 per month, is subject to quarterly
escalation thereafter on the basis of the increase in a quarterly average of hourly
earnings for petroleum and coal products industry as published by the U.S. Bureau
of Labor Statistics. The escalated portion of the actual 2005 charges escalated via
a U.S. DOE/EIA forecast for the GDP Implicit Price Deflator value for 2007 and
to which the fixed portion of the Base Fee was added. The proration was made on
the basis of the length of the Kahe Pipeline, 5.144 miles, against the total length of
the two pipelines operated and maintained by Chevron (5.144 miles + 12.804
miles = 17.948 miles).

For the HECO Waiau Pipeline, the $1,527,000 is a prorata Base Fee
applicable to the Waiau Pipeline was made on the basis of the length of the Waiau
Pipeline, 12.804 miles, against the total length of the two pipelines operated and
maintained by Chevron (5.144 miles + 12.804 miles = 17.948 miles).

What is HECO’s cost estimate of the Pipeline Maintenance Expense in the test

year?
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- HECO'’s cost estimate of the Pipeline Maintenance Expense in the test year is

' $435,000.

Please explain the basis for this cost estimate.

For the HECO Kahe Pipeline, the $302,000 estimate is based upon the average of
the HECO Kahe pipeline “Maintenance Charge” actually incurred for each of the
years 2003 and 2004 and “Facilities Non-Base Maintenance” for 2005 incurred
under the terms and conditions of the then existing contractual agreement between
Chevron and HECO, the “Facilities and Operations Contract” and “Operations
and Maintenance Agreement,” respectively, adjusted to 2007 dollars. The scope
of the reimbursable or “Non-Base” maintenance performed under the “Facilities
and Operations Contract” and its successor agreements are fundamentally the
same. Therefore, the historical costs serve as a reasonable basis for estimates of
test year costs.

For the HECO Waiau Pipeline, which only entered service in December
2004, starting in late 2004, the $133,000 estimate is based upon the HECO Waiau
“Facilities Non-Base Maintenance” actually incurred for 2005 under the terms and
conditions of the “Operations and Maintenance Agreement,” adjusted to 2007
dollars. The historical costs serve as a reasonable basis for estimates of test year

costs.

Tank Farm Management Fee

Q.  What is HECO’s cost estimate of the Tank Farm Management Fee in the test

year?
HECO’s cost estimate of the Tank Farm Management Fee in the test year is
$1,133,000.

Please explain the basis for this cost estimate.
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The estimated cost of $1.113 million for the og)erations, maintenance and
provision of services for HECO’s BPTF is comprised of five components. The
first of these is the “Base Fee” of $24,375 per month charged under the terms of
the “Barbers Point Tank Farm Services Agreement,” dated December 14, 2004.
The Base Fee consists of a ﬁxeci portion, $23,186 per month, and a portion subject
to escalation. The escalated amount as of the commencement of the agreement,
$1,219 per month, is subject to quarterly escalation thereafter on the basis of the
increase in a quarterly average of hourly earnings for petroleum and coal products
industry as published by the U.S. Bureau of Labor Statistics. The escalated
portion of the actual 2005 charges escalated via a U.S. DOE/EIA forecast for the
GDP Implicit Price Deflator value for 2007 and to which the fixed portion of the
Base Fee was added. The second component of the Tank Farm Services expense
is the cost estimate for the supply of low pressure steam to the storage tank and
piping heat tracing systems. The estimated steam expense is based upon the
average of the cost of steam actually incurred for each of the years 2003 and 2004
under the “Facilities and Operations Contract” and incurred in 2005 under the
terms of the “Barbers Point Tank Farm Services Agreement,” adjusted to 2007
dollars. The basis of the contractual charge for steam in terms of dollars per 1,000
1bs under the two agreements is the same. Therefore, the historical costs serve as
a reasonable basis for estimates of test year steam cost. The third component of
Tank Farm Services expense is based upon the average of the HECO BPTF
“Maintenance Charge” actually incurred for each of the years 2003 and 2004 and
“Facilities Non-Base Maintenance” for 2005 incurred under the terms and
conditions of the then existing contractual agreement between Chevron and

HECO, the “Facilities and Operations Contract” and “Operations and
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- Maintenance Agreement,” respectively, adjusted to 2007 dollars. The scope of the

“ reimbursable or “Non-Base” maintenance performed under the “Facilities and

Operations Contract” and its successor agreements are fundamentally the same.
Therefore, the historical costs serve as a reasonable basis for estimates of test year
costs. Unlike the case for pipelines, for which in-line inspection and major
maintenance, such as pipeline section replacement, occurs every 2 to 3 years (thus
the 3-year normalization period used to average historical pipeline and related
costs), periodic major maintenance activity in BPTF consists largely of such
activities as tank cleaning, bottom thickness inspection and measurement, bottom
plate repair, bottom/lower side wall epoxy coating and other related maintenance
and repair to the three fuel storage tanks in the facility occur on a very long cycle
— currently forecast as 12 years. The three LSFO storage tanks in BPTF last went
through the cleaning, inspection, maintenance and repair processes in 1995, 1996
and 1997, respectively, were scheduled to again go through this maintenance
cycle in 2006, 2007 and 2008, respectively — each tank taking from 9 to 12
months to complete cleaning, inspection, maintenance and repair. However, in
2006 the inspection of the side shell of Tank # 131 requiring the removal of
portions of its external covering heat-containment insulation revealed the
unexpected presence of significant surface corrosion and pitting. An analysis by a
Chevron Inspector Analysts API 653 pertaining to tank condition is currently
ongoing as is the participation of a petroleum tank consultant, Matrix Services, to
recommend an appropriate repair strategy. This has delayed taking the tank out of
service, this is now anticipated to occur in mid-March 2007, with the expected out
of service period of Tank # 132 and Tank # 133 delayed by 1 year accordingly —

to 2008 and 2009, respectively. Nevertheless, the tank maintenance and repair
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cost included in the Tank Farm Services expense is the normalized (1/12) average
of the actual annual amounts of such major maintenances incurred in the years

1995 through 1997, adjusted to 2007 dollars.

HECO Fuel Handling Expense

Q.

What is HECO’s cost estimate c;f the internal fuel handling expense in the test
year?

HECO?’s cost estimate of the internal fuel handling expense in the test year is
$1,130,793.

Please explain the basis for this cost estimate. '

The estimated cost of $1.131 million for fuel handling operations within HECO
are comprised of three components. The first of these are non-labor charges by
the HECO Information Technology & Services Department for software licenses,
hardware and other non-labor charges incurred for the maintenance of the Fuel
Management and Reporting System (FMRS) which converts and reports tank
reading data including liquid height gauges, product temperature and product
density into temperature corrected volumetric data on tank and plant inventory
volumes, pipeline shipment received volumes and plant consumption volumes. It
combines inputted data on the heat content of LSFO and diesel purchased and
shipped with inputted data on unit watt-hour meter readings to compute and report
plant gross, auxiliary and net generation in KWh, system Btu consumption and
related heat rate values. The second component is HECO Fuels Division labor,
non-labor and overheads which includes the labor of the Director of Fuels
Resources, Fuels Contract Administrator, Forecast Planning Analyst and other

Fuels Division personnel not charged to tasks performed for HELCO and MECO

(reflecting actual historical apportionment in 2003, 2004 and 2005) or to specific
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- non-Fuels Division activities, related overhead expenses and general and

“administrative expenses similarly not incurred due to fuel procurement, logistics

planning, fuel-related contract administration and other tasks performed for the
specific benefit of HELCO and MECO. The largest non-labor cost incurred by
the Fuels Division would be petroleum inspection expense incurred for the
gauging of intra-facility pipeline shipments and monthly and plant storage tanks
on a periodic basis — prior to 2005 the cost of petroleum inspection fees on intra-
facility shipments was recovered via the Energy Cost Adjustment mechanism
because the fees were incurred to determine the volume of such shipments upon
which per unit through charges were levied by Chevron under the terms of the
referenced “Facilities and Operations Contract.” The amount of petroleum
inspection expense included in the Fuels Division non-labor expense in the test
year was based upon the actual historical expense incurred for the most recent
period for which data was available, the 10 months from May 2005 through
February 2006, adjusted to 2007 dollars. The third component of HECO Fuel
Handling Expense is labor and non-labor expense of HECO Operations &
Maintenance personnel such as Utility Operators and Shift Supervisors who
perform tasks related to the receipt of pipeline shipments at the Kahe, Waiau and
Honolulu generating stations such as coordinating shipment receiving tank piping
and valve line ups with Chevron control operators, measuring and recording liquid
heights in tanks, measuring and recording product temperatures in storage tanks,
mixing post-receipt tank contents and taking samples of tank contents for delivery
to the HECO Chem. Lab. This labor and overhead expense was based upon the
actual labor hours of HECO personnel charged to such activities during 2004 and

2005. The historical activity level is considered as a reasonable basis for
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estimates of test year costs. The total HECO Fuel Handling Expense is applied on
a prorata dollar amount basis to each of the components of the Fuel Handling

Expense which is consistent with previous test year expense computation

methodology.
Fuel Trucking Expense
Q. What is HECO’s cost estimate of the Fuel Trucking Expense in the test year?
A. HECO?’s cost estimate of the Fuel Trucking Expense in the test year is $1,092,000.
Q.  Please explain the basis for this cost estimate.
A.  The estimate is based upon trucking LSFO from BPTF to HECO’s ITF and upon

trucking diesel from Chevron’s Honolulu Distribution Terminal to various
Distributed Generation (DG) sites. As previously noted, LSFO is transported by
truck to ITF under the terms of a trucking freight contract between HECO and
Bering Sea Eccotech, Inc. (BSE) dated November 24, 2004. The base period
freight rate excluding taxes was $2.925 per barrel (BSE received PUC Hawaii
tariff approval, see Local Specialized Freight Tariff 14, Section 4, Part D, Item
6405, issued January 21, 2005 and effective January 28, 2005). The freight rate
used for the cost estimate is the rate currently in effect as of August 2006 under
the contract, $2.969 per barrel and a tax rate of 4.4386%, reflecting application of
HGET and Motor Carrier Gross Revenue Fee for a total per unit freight cost of
$3.101 per barrel which was applied to the forecast consumption of the Honolulu
Power Plant. Fuel consumed by the DG units at the various sites is purchased
under the terms of an already existing contract between Chevron and HECO
which provides for the purchase of diesel at the truck loading facility of Chevron’s
Honolulu Distribution Terminal (HDT) in Iwilei. This diesel is transported from

HDT to the various DG sites including ITF, HECO’s Ewa Nui substation,
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- HECO’s Halemano substation and locations to be added in 2007, including

‘ HECO’s‘Campbell Industrial Substation and the HECO “Pole Yard” (adjacent to

the IPP, Kalaeloa Partners Limited Partnership generating facility, located within
the Campbell Estate Industrial Park) under the terms of a contract between HECO
and D&K Petroleum, Inc. (dba D&K Trucking) a local Oahu petroleum
wholesaler. The freight rates per unit transported to be charged under this contract
are the PUC approved published tariff rates then in effect plus applicable taxes,
HGET and Motor Carrier Gross Revenue Fee. The trucking freight rates for truck
shipments originating in Iwilei are applied to the forecast annual consumption of

the DG units to derive a test year expense estimate.

Petroleum Inspection (Petrospect) Expense

Q.

What is HECO’s cost estimate of the Petroleum Inspection (Petrospect) Expense
that is being passed through the ECAC in the test year?

HECO’s cost estimate of the Petroleum Inspection (Petrospect) Expense in the test
year is $84,000.

Please explain the basis for this cost estimate.

The use of an independent third-party petroleum inspection service to measure the
change in storage tank heights and product temperature for the determination of
the volume of LSFO and diesel purchased in bulk by HECO from Chevron and
Tesoro is a long-term requirement and stipulated provision of the terms of
HECO?’s fuel supply contacts with each of the respective parties, as approved by
the Hawaii Public Utilities Commission. In each of these cases, the selection of
the particular petroleum inspection service vendor is a joint decision between
HECO and Tesoro or Chevron, respectively, and the charge of the petroleum

inspector is accordingly shared on an equal basis between the companies. The
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estimated expense for petroleum inspection Sel"vices performed by Petrospect, Inc.
under the terms of a contract between Petrospect and HECO dated July 8, 2005, is
based upon the actual petroleum jnspection charges incurred in relation to actual
fuel purchases from Chevron and Tesoro made from January 1, 2006 to June 30,
2006. A “costing” rate was coﬁputed on the basis of the petroleum inspections
fees actually incurred and the volume of fuel purchased from each supplier and
these costing rates where then applied to the fuel consumption volumes forecast
for the test year, adjusted to 2007 dollars.

6 Fuel Additive Expense

What is HECO’s cost estimate of the Kahe 6 Fuel Additive Expense that is being
passed through the ECAC in the test year?

HECO?’s cost estimate of the Kahe 6 Fuel Additive Expense in the test year is
$113,000.

Please explain the basis for this cost estimate.

The estimated test year expense of using of Calcium Nitrate Additive to control
air emissions consistent with the regulatory and permitting requirements
pertaining to the operation of generating unit Kahe 6 is based upon its forecast
generation expressed in gallons of LSFO equivalent (715,694 MWh equates to
7,475,899 MBtu, which in turn equates to 50,643,187 gallons). Based upon actual
field testing conducted in 2006 and technical research, the fuel additive dosage is
estimated at 1 gallon of additive per 4,000 gallons of LSFO consumed — which
equates in the test year to 12,661 gallons of additive usage. The estimated cost of
the additive fob plant, estimated shipping and handling through the Company’s
stores/warehouse and application of related taxes results in a per gallon additive

cost estimated cost at approximately $8.897 per gallon.
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HECO GENERATION EFFICIENCY

 What is the test year net generation heat rate for HECO?

The test year net heat rate for HECO Central Station units is 10,691 Btu/kWh.
The heat rate is shown in HECO-406, line 13.

What is a “net heat rate”?

The net heat rate is a measure of generation efficiency. It is the heat content of the
fuel consumed (in Btus) per net kWh generated. That is, for HECO in the test
year, an estimated 10,691 Btus of fuel heat are required for the HECO units, on
average, to produce one kWh of energy.

How does the test year net heat rate compare to historical performance?

As shown in HECO-407, lines 5 and 6, the estimated base case test year net
system heat rate is 0.0 percent, or 1 Btu/kWh, higher than actual 2005.

Why would the heat rate return to 2005 levels?

The heat rate will return to 2005 levels for the following reason: The higher heat
rate in 2005 (compared to 2006) was attributed to more HECO reheat unit/IPP
outages and greater instances of stacked outages. This reduced the contribution of
more, efficient reheat unit generation and increased the operation of less efficient
steam cycling and combustion turbine units. For 2007, we forecast to return to
almost the same level of HECO/IPP maintenance as in 2005, and therefore, we
expect our forecasted heat rates to closely resemble 2005 (which would be an
increase from 2006).

How does the test year net heat rate affect ratemaking in this proceeding?

The net heat rate directly affects the “sales heat rate”. The sales heat rate is
calculated in a similar manner as the net heat rate, except the sales heat rate is the

heat content of the fuel consumed per kWh of sales. The sales heat rate in the
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form of a Generation Efficiency Factor is useci in the Energy Cost Adjustment
Clause to translate the base generation cost in cents per MBtu to the weighted base
generation cost in cents per kWh of sales.

For HECO, the sales heat rate is computed by dividing the test year fuel
consumption (in MBtus) by the Iproportion of sales provided by HECO generation
(in kilowatt-hours). The resulting base case Generation Efficiency Factor is
0.011226 MBtuw/kWh. (See HECO-406, line 18.) The Energy Cost Adjustment
Clause is discussed by Mr. Hee in HECO T-9.

FUEL INVENTORY

Q. What is the test year estimate of fuel inventory?

A.  The estimated base case fuel inventory is $52,706,000. This is based on fuel
inventories of 770,024 bbls of LSFO, with a value of $50,224,000, and 24,873
bbls of diesel fuel valued at $2,482,000. (See HECO-408.)

LSFO Inventory

Q. How was the amount and value of LSFO inventory determined?

A.  The LSFO inventory amount and value were determined from a 35-day inventory.
HECO had proposed a 35-day LSFO inventory amount in its previous rate case
(test year 2005, Docket No. 04-0113) based on a conclusion of its December 2003
Fuel Inventory Study.

Q. Did the Commission accept this 35-day inventory amount for inclusion in its rate
base?

A.  Yes. The Settlement Letter executed by HECO, the Consumer Advocate and the

DOD in Docket No. 04-0113 stated the following in paragraph 16.c. (Fuel
Inventory):

There are no differences with respect to the methodology used to calculate LSFO
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